Cellular and subcellular morphological localization of normal prion protein in rodent cerebellum.
Normal cellular prion protein, a necessary protagonist in fatal neurodegenerative prion diseases, was mapped in rodent cerebellum to establish its cellular and ultrastuctural localization. Existing morphological data about native prion protein distribution in brain tissues remain, indeed, contradictory and do not fit with biochemical and cell biological results. Using ultrastructural preembedding immunocytochemistry and a monoclonal anti-mouse prion protein antibody, this report shows that cellular prion protein is present in all cortico-cerebellar and deep nuclei neuronal cell types, as well as in all glial cell types. The heaviest expression appears on parallel fibres and astrocytic processes. The protein is exclusively located on the outer cell membrane and in Golgi and endosomal intracytoplasmic organelles, with no cytoplasmic or synaptic vesicle labelling. Most important, and in contrast with previous ultrastructural data, cellular prion protein is shown to be distributed on all portions of neurons, without any preferential synaptic targeting. The present morphological report shows, for the first time in vivo, that the cellular prion protein is present on the entire cell surface membrane of all neuronal and glial cell types of the rat cerebellum. This ubiquitous presence supports the notion that prion protein has a generalized cellular function in brain tissue rather than a specialized role restricted to synaptic transmission.